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Public Summary:

Scientific Abstract:

Increasing evidence is implicating mitochondrial dysfunction as a central factor in the etiology of Alzheimer's disease (AD). The most
significant risk factor in AD is advanced age and an important neuropathological correlate of AD is the deposition of amyloid-beta
peptide (Abetag0 and Abeta42) in the brain. An AD-like dementia is also common in older individuals with Down syndrome (DS), though
with a much earlier onset. We have shown that somatic mitochondrial DNA (mtDNA) control region (CR) mutations accumulate with age
in post-mitotic tissues including the brain and that the level of mtDNA mutations is markedly elevated in the brains of AD patients. The
elevated mtDNA CR mutations in AD brains are associated with a reduction in the mtDNA copy number and in the mtDNA L-strand
transcript levels. We now show that mtDNA CR mutations increase with age in control brains; that they are markedly elevated in the
brains of AD and DS and dementia (DSAD) patients; and that the increased mtDNA CR mutation rate in DSAD brains is associated with
reduced mtDNA copy number and L-strand transcripts. The increased mtDNA CR mutation rate is also seen in peripheral blood DNA
and in lymphoblastoid cell DNAs of AD and DSAD patients, and distinctive somatic mtDNA mutations, often at high heteroplasmy levels,
are seen in AD and DSAD brain and blood cells DNA. In aging, DS, and DSAD, the mtDNA mutation level is positively correlated with
beta-secretase activity and mtDNA copy number is inversely correlated with insoluble Abeta40 and Abetag2 levels. Therefore, mtDNA
alterations may be responsible for both age-related dementia and the associated neuropathological changes observed in AD and
DSAD.
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